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Partial English translation of JP-A-5-212395 (Ref .5) 
(page 2, left column, lines 1 to 11) 
[Title] 

Method for treating active sludge of ammoniacal liquor 
[Claims] 

1. A method for treating active sludge of ammoniacal 
liquor generated by a coke oven using an aeration vessel, 
comprising: sequentially arranging a plurality of surface 
aeration type agitators in a flow direction in the aeration 
vessel; installing a temperature sensor and a dissolved 
oxygen meter in each zone formed by the agitators; 
continuously measuring the temperature and dissolved oxygen 
amount of treated liquid in each zone; and independently 
controlling the rotating speed of the agitator every zones 
so that the dissolved oxygen amount corresponding to the 
temperature of the treated liquid is caused not to exceed 
1.5 ppm and to be equal to or greater than a set lower 
limit . 

(page 3, left column, line 16 to page 4, right column, line 23) 
[0015] 

[Embodiment Example] 

Hereinafter an embodiment example of the present 
invention will be described with reference to drawings. 
Figs. 1A and IB are views illustrating an embodiment 
example of the aeration vessel used for the present 
invention, Fig. 1A is a view illustrating the side cross- 
section thereof; and Fig. IB is a view illustrating the 
plane thereof. 

[0016] 

Aeration vessel 1 is provided with three zones A, B, 
and C in which agitators 2A, 2B, 2C are installed, 
respectively. Close to the agitators 2A, 2B, 2C, 
temperature sensors 3A, 3B, 3C and DO meters 4A, 4B, 4C are 
installed, respectively. In addition, here, chemical 



1 



PA-32674 CD 
Ref .5 

oxygen demand (COD) meters 5A, 5B, 5C, pH meters 6A, 6B, 
6C, and oxidation-reduction potential (ORP) meters 7A, 7B, 
7C are also installed, respectively. 

[0017] 

In the present invention, the values of temperate and 
DO measured in each zone are inputted into an operational 
device 9 through an interface 8 for the operation in 
comparison with the necessary data from a memory 10 . When 
the values are detected to be dangerous to exceed a set 
range, a command device 11 indicates a warning sign to 
control the rotating speed of the agitators 2A, 2B, 2C to 
return the speeds a normal state. Reference numeral 12 is 
a display device. 

[0018] 

In zone A, since, even if a large quantities of 
oxygen is supplied in order to grow necessary bacteria, DO 
is controlled within a set range, enabling treatment of 
active sludge to be performed smoothly without decomposing 
NH 4 + in ammoniacal liquor. In zone C, in order to hold 
bacteria, oxygen is supplied as a necessary nutrition 
quantity. Here, since DO is also controlled, the treatment 
of active sludge can be performed smoothly without 
decomposing NH 4 + in ammoniacal liquor. In zone B, DO is 
controlled similarly as an intermediate zone between zone A 
and zone C. 

[0019] 

In the above description, although pH is usually 
controlled to be 6 ± 0.2, when pH exceeds 6.2, it is hard 
for bacteria to survive, and when pH is lower than 5.8, 
there is danger in that decomposition reaction of NH 4 + in 
ammoniacal liquor occurs. 

[0020] 

Moreover, ORP is usually c ontrolled to be 100 to 200 
mV. When ORP is lower than lOOmV, it is hard for bacteria 
to survive. In particular, when DO is controlled to be 
lower value side, reduction potential tends to occur. When 
ORP exceeds 2 00mV, there is danger in that decomposition 
reaction of NH 4 + in ammoniacal liquor occurs. For this 
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reason, when not only the DO meter but also the pH meter 
and the ORP meter indicate abnormal values of pH and ORP, 
respectively, as emergency measures, normalization is tried 
by changing the rotating speed largely. 

[0021] 

Fig. 2 is a view illustrating an embodiment example 
of a process for treating active sludge of ammoniacal 
liquor according to the present invention. The ammoniacal 
liquor generated when coke oven gas from a coke oven 13 is 
cleaned, is passed from a gas collecting main tube 14 
through a decanter 15 to a steam treatment tower 16, in 
which it is subjected to seam treatment etc., and adjusted 
to have an order of 500 to 1000 ppm NH 4 + , temporarily 

stored in raw water tank 17, and continuously charged into 
the aeration vessel 1 from the raw water tank 17. There, 
the ammoniacal liquor is adjusted every zones A, B, and C 
for temporal change by controlling the rotating speed of 
the agitator with being compliant with the temperature of 
the zones A, B, and C so that the set range of DO becomes 
equal to or smaller than 1.5 ppm and has an lower limit 
being equal to or greater than 0.5 ppm. The waste water is 
passed through a settling basin 18, a coagulating and 
settling basin 19, a sand filter 20, and an activated 
carbon treater 21, and then the active sludge treating 
process is finished. 

[0022] 

Fig. 3 are views illustrating temporal conditions of 
each zone when, in the process of Fig. 2, the active sludge 
treatment is performed by continuously measuring the 
temperature and the DO of the treated liquid every zones in 
the aeration vessel, and independently controlling the 
rotating speed of each agitator. The target value of DO 
was set to 1.0 ppm. 

[0023] 

In zone A, by controlling the rotating speed of the 
agitator to be 35 rpm to 30 rpm in order to supply a large 
quantities of oxygen required for growth of bacteria, in 
zone C, by controlling the rotating speed of the agitator 
to be 25 rpm to 20 rpm in order to supply oxygen as 
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nutrition required for holding bacteria, and in zone B, by 
controlling the rotating speed of the agitator to be 30 rpm 
to 25 rpm as an intermediate zone between the zones A and 
C, the aeration vessel was adjusted so that DO value of 
each zone becomes equal to or smaller than 1.5 ppm, and the 
set lower limit becomes equal to or greater than 0.5 ppm. 
In the above case, the temperature of the treated liquid 
fluctuated within a range of 20 to 35 °C. 

[0024] 

Since each zone of the aeration vessel is controlled 
to be within the set range, the waste water composed of 
ammoniacal liquor could be subjected to active sludge 
treatment smoothly without decomposing NH 4 + in the 

ammoniacal liquor. Moreover, when rotating speed is 
controlled, since as illustrated in Fig. 5, the rotating 
speed has a correlative relationship with respect to DO 
with being compliant with the activity of sludge, the 
rotating speed can be determined by also adding the 
activity to factors. Fig. 4 is derived from knowledge that 
the rotating speed of the agitator has a correlative 
relationship with respect to DO with being compliant with 
the activity of the treated liquid. 

[0025] 

In other words, as the rotation number is caused to 
be larger, DO increases. In this case, the tendency is 
increased as the activity of the treated liquid decreases. 
The activity is calculated from the oxygen consumption rate 
of the sludge, which is obtained by sampling samples at a 
regular interval and by measuring the DO of the sample per 
hour using a blank. Here, the control can be performed in 
higher accuracy. 

[0026] 

Moreover, in the present invention, since an active 
sludge treatment can be performed by totally judging every 
zones not only DO value but also values of temperature, 
COD, pH, and ORP, the active sludge treatment can be 
performed more smoothly without decomposing NH 4 + . As 
mentioned above, in the present invention, a special 
treating liquid containing NH 4 + etc. referred to as 
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ammoniacal liquor, can be smoothly subjected to an active 
sludge treatment that is suitable to itself. 

[0027] 

[Effects of the invention] 

According to the present invention, since the control 
of the rotating speed of a surface aeration type agitator 
is performed independently for each of a plurality of zones 
in an aeration vessel, control of DO can be performed 
strictly, enabling treatment of active sludge to be 
performed smoothly without decomposing NH 4 + . 

[Brief Description of Drawings] 

Fig. 1 is a view illustrating an embodiment example 
of an apparatus used for the present invention; 

Fig. 2 i s a view illustrating an embodiment example 
of a process for treating active sludge of ammoniacal 
liquor according to the present invention; 

Fig. 3 is a view illustrating the operating condition 
of an embodiment example according to the present 
invention; 

Fig. 4 is a view illustrating the relationships 
between the rotating speed and the DO value, with being 
compliant with the temperature of an surface aeration type 
agitator used for the present invention; and 

Fig. 5 is a view illustrating the relationshi ps 
between the rotating speed and the DO value, with being 
compliant with the activity of the surface aeration 
agitator used for the present invention. 

[Reference Numerals] 

I AERATION VESSEL 

2A, 2B, 2C SURFACE AERATION TYPE AGITATOR 

3A, 3B, 3C TEMPERATURE SENSOR 

4A, 4B, 4C DO METER 

5A, 5B, 5C COD METER 

6A, 6B, 6C PH METER 

7A, 7B, 7C ORP METER 

8 INTERFACE 

9 OPERATIONAL DEVICE 

10 MEMORY 

II COMMAND DEVICE 
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12 DISPLAY DEVICE 

13 COKE OVEN 

14 GAS COLLECTING TUBE 

15 DECANTER 

16 STEAM TREATMENT TOWER 

17 RAW WATER TANK 

18 SETTLING BASIN 

19 COAGULATING AND SETTLING BASIN 

20 SAND FILTER 

21 ACTIVATED CARBON TREATER 
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Abstract of JP521 2395 
PURPOSETo treat smoothly active sludge 
without decomposing ammonium ions in 
ammoniacal liquor by arranging more than one 
agitators of a surface aeration type in the flow 
direction in an aeration vessel and installing a 
temperature sensor and a DO meter in each 
zone formed by these agitators for the 
continuous measurement 
CONSTITUTION:Agitators 2A, 2B, 2C are 
installed respectively in A, B, and C zones of 
an aeration vessels 1 , and temperature 
sensors 3A, 3B, 3C, DO meters 4A, 4B, 4C, 
COD meters 5A, 5B, 5C, pH meters 6A, 6B, 
6C, and oxidation- reduction potential(ORP) 
meters 7A, 7B, 7C are also installed 
respectively close to the agitators 2A, 2B, 2C. 
The values of temperate and DO measured in 
each zone are inputted into an operational 
device 9 through an interface 8 for the 
operation in comparison with the necessary 
data from a memory 1 0. When the values are 
detected to be dangerous to exceed a set 
range, a command device 11 indicates a 
warning sign to control the rotating speed of 
the agitators 2A, 2B, 2C to return the speeds a 
normal state. In this way, the DO values of A, 
B, and C zones of one aeration vessel can be 
controlled within the set range. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of carrying out activated sludge treatment of the ammoniacal liquor 
generated from coke oven using an aeration basin The sequential array of two or more 
surface ****** type agitators is carried out in a flow direction at said aeration basin. A 
thermo sensor and a dissolved oxygen analyzer are established for every zone formed by 
those agitators. While measuring continuously the temperature of the processing liquid of 
those zones, and the amount of dissolved oxygen and making it the amount of dissolved 
oxygen corresponding to the temperature of those processing liquid not exceed 1.5 ppm The 
active sludge writing-a prescription method of the ammoniacal liquor characterized by 
carrying out and carrying out activated sludge treatment of the revolving speed control of an 
agitator in independent for every zone so that it may become more than a setting lower limit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the activated-sludge-treatment approach of 

the ammoniacal liquor generated from coke oven. 

[0002] 

[Description of the Prior Art] Various components and an impurity are contained in the 
ammoniacal liquor generated from coke oven. Since an impurity is included, the ammoniacal 
liquor which separation recovery of the various components in ammoniacal liquor was carried 
out with predetermined equipment, and separated these has been processed and discharged 
by activated carbon, after carrying out coagulation sedimentation processing, activated 
sludge treatment and. 

[0003] although the above-mentioned activated sludge treatment is what removes 
biochemical oxygen demand (BOD) by bacteria — the inside of ammoniacal liquor — 
NH4+CN- etc. — there is harmful matter to bacteria and processability is influenced by the 
concentration of these harmful matter. Therefore, the processability of bacteria is seen, and 
when processability is bad, dilution etc. is adjusting the concentration of harmful matter. 
[0004] However, since the criteria of dilution are not clear, activated sludge treatment tends 
to become unstable. As one of the cure of the, alkali treatment of the ammoniacal liquor is 
carried out to JP.58-61892.A, and they are all NH4+. While being referred to as 500 ppm or 
less, after carrying out [ above-mentioned ] processing and setting free ammonia 
concentration to 1 50 ppm or less, it is the activated-sludge-treatment approach of the 
ammoniacal liquor processed with active sludge. There is a method of performing ****** 
mechanically as processing of active sludge. Stirring equipment is required in order to make 
the required oxygen for breeding a microorganism here supply. 

[0005] In the mechanical aeration basin discharged towards the outflow side from the inflow 
side of non-processing raw water as an approach of processing organic wastewater of 
common domestic wasted water etc. in JP,59-162996,A While detecting the amount of 
dissolved oxygen of one 2nd after an inflow side of aeration basins (it is henceforth called 
DO) As said detection value is [ beforehand / the detection value ] in agreement with 
desired value based on the comparison result in a ** useless ****** dissolved oxygen value, 
they are said detected aeration basin and the approach of controlling the rotational 
frequency of each impeller of the aeration basin by the side of an inflow from it. 
[0006] 

[Problem(s) to be Solved by the Invention] however, NH4+ like ammoniacal liquor etc. — the 
processing liquid containing harmful matter — fluctuation of the oxygen in an aeration basin 
— NH4+ Irrespective of quantity, they decompose and it has harmful effect, therefore — an 
approach in performing ****** of ammoniacal liquor mechanically, as shown in JP.59- 
162996.A — NH4+ etc. — when decomposition may be produced and disassembly of such 
harmful matter is produced, bacteria cannot decrease in number conversely and smooth 
processing of active sludge cannot be performed. 

[0007] In this case, since the ammoniacal liquor drained continuously cannot be processed 
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smoothly, the problem of causing trouble is in operation of the waste-water-treatment 
process of works. So, it aims at offering the activated-sludge-treatment approach suitable 
for special processing liquid called ammoniacal liquor in this invention. 
[0008] 

[Means for Solving the Problem and its Function] In the approach this invention carries out 
activated sludge treatment of the ammoniacal liquor generated from coke oven using an 
aeration basin in order to attain the above-mentioned purpose The sequential array of two or 
more surface ****** type agitators (an agitator is called henceforth) is carried out in a flow 
direction at said aeration basin. While establishing a thermo sensor and DO meter for every 
zone formed by those agitators, measuring the temperature of the processing liquid of those 
zones, and DO continuously and making it DO corresponding to the temperature of those 
processing liquid not exceed 1 .5 ppm It considers as the active sludge writing-a prescription 
method of the ammoniacal liquor characterized by carrying out and carrying out activated 
sludge treatment of the revolving speed control of an agitator in independent for every zone 
so that it may become more than a setting lower limit. 

[0009] In this invention, the sequential array of two or more agitators is carried out in a flow 
direction at one aeration basin. The growth zone of bacteria and at least two zones which 
give and maintain a nutrient required for bacteria are formed. Furthermore, a middle zone can 
be formed between the above. The growth zone of the above-mentioned bacteria differs in 
the consumption of oxygen greatly from the zone which gives and maintains a nutrient 
required for bacteria. 

[0010] In this invention, since it is aimed at ammoniacal liquor even if the consumption of 
oxygen changes greatly with zones, it is required to carry out DO more than a setting lower 
limit, while making it the processing liquid of those zones not exceed 1.5 ppm. 
[001 1] It is NH4+ of target ammoniacal liquor [ this invention ] when DO exceeds 1.5 ppm. It 
is a lot of dissolved oxygen, and by the following chemical reactions, it decomposes" and 
harmful nitrate ion is generated. 

NH4++3/202 =2H++H2 0+N02-N02- +1/202 =2N03 - If such nitrate ion generates, 
bacteria cannot disappear and the purpose cannot be attained. 

[0012] Although a minimum changes the set point according to the conditions of processing 
liquid, about 0.5 ppm is set up practical. In the case of under this setting lower limit, 
dissolved oxygen becomes unstable, and the activated sludge treatment of ammoniacal liquor 
is difficult. Therefore, in this invention, DO is adjusted in independent for every zone formed 
by the agitator. The revolving speed control of an agitator performs adjustment of DO. 
[0013] In this invention, as shown in drawing 4 , the rotational frequency of the above- 
mentioned agitator is based on the knowledge of there being DO and a correlation 
corresponding to the temperature of processing liquid. That is, if a rotational frequency is 
enlarged, DO will increase. In this case, it is in that inclination, so that the temperature of 
processing liquid is low. 

[0014] While controlling a rotational frequency for every zone corresponding to the 
temperature of processing liquid and making it not exceed 1.5 ppm for DO from the above- 
mentioned relation, activated sludge treatment can be smoothly performed only after, as it 
becomes about a minimum beyond the set point. In this invention, in one aeration basin, since 
DO is strictly adjusted for every zone, ammoniacal liquor is not decomposed into harmful 
nitrate ion. 
[0015] 

[Example] Drawing explains the example of this invention below. Drawing 1 (a) and (b) are 
drawings showing one example of the aeration basin used for the approach of this invention, 
the (a) Fig. is drawing showing a side-face cross section, and the (b) Fig. is drawing showing 
a flat surface. 

[0016] Three zones A, B, and C were established in the aeration basin 1, agitator 2A, 2B, and 
2C were respectively prepared in those A and B, and C zone, and thermo sensors 3A, 3B, 
and 3C, DO total 4A, and 4B and 4C are prepared near those agitator 2A, 2B, and 2C. Here, 
chemical-oxygen-demand (it is henceforth called COD) total 5A, 5B and 5C, pH meters 6A, 
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6B, and 6C, oxidation-reduction-potential (it is henceforth called ORP) total 7A, and 7B and 
7C are prepared outside it. 

[0017] In this invention, through INTAFESU 8, the value of the temperature measured for 
every zone and DO is respectively inputted into an arithmetic unit 9, and a comparison 
operation is carried out to the required data from a store 1 0, and when the danger of 
exceeding a setting range is produced, it warns from a director 1 1, and the rotational 
frequency of agitator 2A, 2B, and 2C is controlled, and it returns to an all seems well. 12 is a 
display. 

[0018] Since DO is controlled by A zone by the setting range even if it supplies a lot of 
oxygen, in order to proliferate required bacteria, it is NH4+ in ammoniacal liquor. Activated 
sludge treatment can be performed smoothly, without decomposing. In C zone, in order to 
hold bacteria, oxygen is supplied as a required amount of nutritions. Here, since DO is 
controlled, it is NH4+ in ammoniacal liquor. Activated sludge treatment can be performed 
smoothly, without decomposing. It is similarly controlled by B zone as an in-between zone in 
A zone and C zone. 

[0019] Although pH is usually managed by 6**0.2 in the above, when survival of bacteria 
becomes difficult when pH exceeds 6.2 and pH is less than 5.8, it is NH4+ of ammoniacal 
liquor. There is a danger of causing a decomposition reaction. 

[0020] ** and ORP are usually managed by 100-200mV. In less than 100mV, survival of 
bacteria becomes difficult. When especially DO is being adjusted to the low value side, it is 
easy to become reduction potential. When it exceeds 200mV, it is NH4+ of ammoniacal liquor. 
There is a danger of causing a decomposition reaction. Therefore, besides DO meter, with a 
pH meter and an ORP plan, when pH and ORP show-outlying observation, as emergency 
measures, a rotational frequency is changed a lot and the normalization is attained. 
[0021] Drawin g 2 is drawing showing one example of the process which performs activated 
sludge treatment of ammoniacal liquor by this invention, the ammoniacal liquor which washed 
the coke oven gas from coke oven 13, and was generated should pass a decanter 15 from 
the **** main 14 — steam processing — a column 16 — steam processing etc. — carrying 
out — NH4+ ****** — it adjusts to about 500-1000 ppm, and it stores in a raw water tank 
17 primarily, and is continuously inserted in the above-mentioned aeration basin 1 from 
there. Here, it passes, and to the time, corresponding to temperature, revolving speed control 
of an agitator is performed for every A, B, and C zone, and as a setting range of DO, it 
adjusts so that DO may be set to 1.5 ppm or less and a setting lower limit may be set to 0.5 
ppm or more. Wastewater ends an activated-sludge-treatment process through a settling 
basin 18, the coagulation settling basin 19, a sandfilter 20, and the activated-carbon- 
treatment machine 21. 

[0022] Drawin g 3 is ******** which shows the condition by the passage of time at the time 
of measuring the temperature of processing liquid, and DO continuously for every zone of the 
aeration basin in the process of drawin^2 , and carrying out and carrying out activated 
sludge treatment of the revolving speed control of an agitator in independent. Desired value 
of DO of each zone was set to 1 .0 ppm. 

[0023] In order to supply a lot of [ in order to proliferate required bacteria ] oxygen, the 
rotational frequency of an agitator is controlled by A zone to 35rpm - 30rpm. In C zone As 
an amount of nutritions required in order to hold bacteria, in order to supply oxygen, the 
rotational frequency of an agitator is controlled to 25rpm - 20rpm. In B zone As middle of A 
and C zone, the rotational frequency of an agitator was controlled to 30rpm - 25rpm, and it 
adjusted so that DO value of each zone might be set to 1.5 ppm or less and a setting lower 
limit might be set to 0.5 ppm or more. The temperature of the processing liquid in the above 
was changed in 25-35 degrees C. 

[0024] The wastewater by ammoniacal liquor since each zone of an aeration basin is 
controlled by the setting range is NH4+ in ammoniacal liquor. Activated sludge treatment was 
able to be performed smoothly, without decomposing. Moreover, since there are DO and a 
correlation in revolving speed control corresponding to sludge activity as shown in drawin g 
5 , in addition to a factor, this activity can also determine a rotational frequency. In drawin g 
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4 , the rotational frequency of the above-mentioned agitator is based on the knowledge of 
there being DO and a correlation corresponding to the activity of processing liquid. 
[0025] That is, if a rotational frequency is enlarged, DO will increase. In this case, it is in that 
inclination, so that the activity of processing liquid is low. Activity is computed from the 
oxygen consumption coefficient of sludge. A sample is taken at fixed spacing, and using a 
plank, DO per unit time amount is measured and it asks. Here, high control of precision can 
be performed more. 

[0026] Since it can judge synthetically and activated sludge treatment can be performed with 
the value of not only DO but temperature, and COD, pH and ORP for every ** and zone in 
this invention, it is NH4+ in ammoniacal liquor. Activated sludge treatment can be performed 
still more smoothly, without decomposing, as mentioned above — this invention — NH4+ etc. 
— activated sludge treatment suitable for it can be smoothly performed to special 
processing liquid called the included ammoniacal liquor. 
[0027] 

[Effect of the Invention] Activated sludge treatment can be performed smoothly, without 
according to this invention, being able to make adjustment of DO strict and decomposing 
NH4+ of ammoniacal liquor in one aeration basin, since revolving speed control of a surface 
****** type agitator is performed in independent for two or more zones of every. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is drawing showing one example of the equipment used for this invention. 
[Drawing 2] It is drawing showing one example of the process which performs activated 
sludge treatment of ammoniacal liquor by this invention. 

[Drawing 3] It is drawing showing the operation condition of one example by this invention. 
[Drawing 4] It is drawing showing the relation between the rotational frequency 
corresponding to the temperature of the surface ****** type agitator used for this invention, 
and DO value. 

[ Drawin g 5] It is drawing showing the relation between the rotational frequency 
corresponding to the activity of the surface ****** type agitator used for this invention, and 
DO value. 

[Description of Notations] 

I Aeration Basin 

2A, 2B P 2C Surface ****** type agitator 

3A, 3B f 3C Thermo sensor 

4A f 4B, 4C DO meter 

5A, 5B, 5C COD meter 

6A, 6B, 6C PH meter 

7A, 7B, 7C ORP meter 

8 INTAFESU 

9 Arithmetic Unit 

10 Storage 

I I Director 

12 Display 

1 3 Coke Oven 

14 **** Main 

15 Decanter 

1 6 Steam Processing — Column 

1 7 Raw Water Tank 

18 Settling Basin 

1 9 Coagulation Settling Basin 

20 Sandfilter 

21 Activated-Carbon-Treatment Machine 
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